Mitochondrial ion channels as oncological targets.
Mitochondria, the key bioenergetic intracellular organelles, harbor a number of proteins with proven or hypothetical ion channel functions. Growing evidence points to the important contribution of these channels to the regulation of mitochondrial function, such as ion homeostasis imbalances profoundly affecting energy transducing processes, reactive oxygen species production and mitochondrial integrity. Given the central role of mitochondria in apoptosis, their ion channels with the potential to compromise mitochondrial function have become promising targets for the treatment of malignancies. Importantly, in vivo evidence demonstrates the involvement of the proton-transporting uncoupling protein, a mitochondrial potassium channel, the outer membrane located porin and the permeability transition pore in tumor progression/control. In this review, we focus on mitochondrial channels that have been assigned a definite role in cell death regulation and possess clear oncological relevance. Overall, based on in vivo and in vitro genetic and pharmacological evidence, mitochondrial ion channels are emerging as promising targets for cancer treatment.